Background: The objective of this study was to examine the association between self-rated health (SRH) and physical, functional, social and mental health measures in community dwelling elderly people needing nursing care. Of special interest was how coping resources (SOC) influenced this relationship. Self-rated health is a good predictor of future health status as measured by mortality and morbidity, decline of functional abilities, use of healthcare, and nursing home placement. The high mean age and the relatively high level of care-dependency in this sample, make this investigation important. Methods: A hierarchical regression analysis was applied in a cross sectional sample of 242 elderly (mean age 84.6 years). Results: Subjective health complaints (SHC) in both sexes, and psychological distress (only in men), was associated directly with SRH. Coping resources associated with SRH directly, and indirectly through subjective perceived health (SHC and GHQ) but only in men. The influence of registered illness was mediated through the effects of subjectively perceived health in both women and men. Sex differences moderated the effects of SOC on SRH. Conclusion: Subjectively perceived health was more important in the perception of SRH than objective health measures. Men, in contrast to women, tend to convert physical illness into emotional distress.
Introduction
A person's current health status is an important indicator of both short-term prospective health status and the need for healthcare in the more distant future (Mossey & Shapiro, 1982) . Studies show that self-rated health (SRH), as measured by questions like 'How is you health now?', is a good predictor of future health status as measured by mortality and morbidity (Benyamini & Idler, 1999; Idler & Benyamini, 1997; Leventhal, Patrick-Miller, Leventhal, & Burns, 1998; Mossey & Shapiro, 1982) , decline of functional abilities (Idler & Kasl, 1995; Idler, Russell, & Davis, 2000; Wilcox, Kasl, & Idler, 1996) , use of healthcare (Fylkesnes, 1993; Idler & Benyamini, 1997; Menec & Chipperfield, 2001; Wolinsky, Stump, & Johnson, 1995) and nursing home placement (Weinberger et al., 1986) .
Because SRH has strong predictive power, it is important to understand the concept and its components. Assessing SRH involves both the subjective assumptions and actual knowledge of one's own health status (Idler & Benyamini, 1997; Pinquart, 2001; Prager, Walter-Ginzburg, Blumstein, & Modan, 1999) . A patient's health judgement seems to be based on biomedical, functional and emotional components (Kaplan & Baron-Epel, 2003; Krause & Jay, 1994; Manderbacka, 1998) . This raises the question of whether coping resources also are included in the patient's assessment of self-rated health. According to Antonovsky (1987) , health is affected by coping resources, defined as the 'sense of coherence' (SOC). The salutogenic approach focuses on factors that promote health, in contrast to the factors Correspondence: Hans Inge Saevareid, Agder University College Serviceboks 604, N-4809, Arendal, Norway. Tel: þ47 (3) 700 4040. Fax: þ47 (3) 700 4001. E-mail: hans.i.savareid@hia.no causing disease (pathogenesis). 'Sense of coherence' reflects the extent to which a person finds life to be meaningful (motivational and emotional disposition), manageable (readiness to control and influence events) and comprehensible (cognitive disposition).
Several studies have shown associations between SOC and various health measures and outcomes (Eriksson & Lindstrom, 2005; . Cross-sectional studies have indicated a link between a high level of sense of coherence and good health (Lustig, Rosenthal, Strauser, & Haynes, 2000; Nilsson, Holmgren, & Westman, 2000; Pallant & Lae, 2002; Rennemark & Hagberg, 1999; Smith & Meyers, 1997; Suominen, Blomberg, Helenius, & Koskenvuo, 1999) . In longitudinal study settings, SOC has also been found to be a predictor of health outcome (Kivimaki et al., 2002; Poppius, Tenkanen, Hakama, Kalimo, & Pitkanen, 2003; Suominen, Helenius, Blomberg, Uutela, & Koskenvuo, 2001) , although some studies reports no such connection (Atroshi et al., 2002; Coe & Hall, 1998; Kivimaki, Feldt, Vahtera, & Nurmi, 2000) . A high SOC is associated with fewer diseases, disabilities, symptoms and health complaints and less distress (see Feldt, Leskinen, Kinnunen, & Ruoppila, 2003) .
Studies investigating the associations and effects of coping resources on SRH, have found strong relations between a high level of SOC and a good perceived health, both in cross-sectional and prospective designs (Elovainio & Kivimaki, 2000; Schneider, Driesch, Kruse, Nehen, & Heuft, 2004; Schneider, Driesch, Kruse, Nehen, & Heuft, 2006; Suominen et al., 1999; 2001) . Of particular interest is the four-year follow-up-study by Suominen et al. (2001) , including 1976 individuals, where an initial level of strong SOC predicted good subjective state of health in both women and men.
Men and women incorporate different information when evaluating their own health (Baron-Epel & Kaplan, 2001; Benyamini, Leventhal, & Leventhal, 2000; Jylha, Guralnik, Ferrucci, Jokela, & Heikkinen, 1998 ) and this may have implications for using SRH as an indicator of future health. Some studies show that SRH predicts mortality better in men than in women (Benyamini & Idler, 1999; Idler & Benyamini, 1997) but these findings are not unanimous (Jylha et al., 1998) . Sex differences in the distribution of SOC have also been found, as well as sex differences in how SOC influences health. Men usually have a slightly higher SOC than women, although the differences are small (Eriksson & Lindstrom, 2005) . Furthermore, some studies have reported that SOC influences health only in women Smith & Meyers, 1997) , whereas others have shown a similar relationship only in men (Carmel, Anson, Levenson, Bonneh, & Maoz, 1991) . Other studies did not reveal any gender differences (Nilsson et al., 2000; Suominen et al., 2001) .
The objective of this study was to examine the association between SRH and physical, functional, social and mental health measures in community dwelling elderly people needing nursing care. Of special interest was how SOC influenced this relationship. Although the relevance of SOC on health conditions has been investigated in several studies, only a few have addressed this topic in older people The high mean age and the relatively high level of care-dependency in this sample, makes this investigation important.
According to the literature reviewed in this paper, we anticipated SRH to be associated with both health-related variables and SOC. We hypothesised that (1) both health-related variables and SOC would influence SRH directly, expecting (2) subjective perception of health to be more pertinent than 'objective' health conditions. Furthermore we anticipated (3) that SOC associated with SRH indirectly through health-related variables (a confounding or mediating effect). Based on the recent findings on the relationship between health-related variables, SOC and SRH, special attention was paid to gender differences. We would expect (4) that women and men incorporate different aspects of health-and coping resources when judging their own health.
The hypothesised model of associations is presented in Figure 1 . We considered SOC to be a stable personality trait, and therefore would act as an exogenous variable in the model. Due to the fact that the present sample consisted of patients in home nursing care, 'objective' health conditions, like registered illness and ability to perform activities of daily living, were given the same status. 
Methods

Subjects
A total of 348 individuals aged 75 years and over, living in seven different municipalities in southern Norway and receiving nursing care at home, were asked to participate. In five of the municipalities, all patients receiving home nursing care were included, while a random selection of patients was made in the remaining two municipalities. In all, 78 (22.4%) refused to participate, nine died and nine were permanently institutionalized before the interview took place. A further ten interviews were not completed because of high levels of fatigue in respondents.
The final sample comprised 242 respondents, of whom 171 (70%) were women. Due to a mistake, 18 respondents did not answer one of the questions. In addition, a few other single items were missing, leaving an actual sample after listwise deletion of 215 (150 women and 65 men). The mean age for the sample was 84.6 years (range 75-98 years), with a mean age for women of 84.8 years and for men 84.2 years. Fifty-three per cent of respondents had completed elementary school or less, 36% intermediate school and 10% grammar school or higher education. One-third of the men and 22% of the women lived with a spouse or others in the household and 41% of the women and 37% of the men received nursing care once or several times per day.
Home nursing care in Norway
In Norway, any person in need of nursing care is entitled to receive home nursing care free of charge. The service is offered as day and night care and aims to help people to continue living in their own homes. Of 354,000 elderly people aged 75 years and over, 19.7% received home nursing care, whereas 10.2% were cared for in long-term care facilities (Statistics Norway, 2005) .
Sampling procedures
Home nurses invited potential participants to the study. The unit-nursing officers in charge of the home nursing units were entitled to decide whether the patients fulfilled the inclusion criteria; being physically and mentally able to understand the purpose of the investigation, being able to communicate adequately with another person and express their own opinions. Each respondent received oral and written information and gave written consent before the interview. Experienced registered nurses performed a structured interview, based on a questionnaire containing 375 questions. The interviews were performed in the respondents' homes, and an interview lasted about 90 minutes.
The interview
The interview was based on scales and questions used in a previous study of home-dwelling elderly people (Gundersen & Saevareid, 1995) . Questions were added after qualitative interviews with patients and healthcare professionals. The complete questionnaire was piloted on eight patients prior to the main survey sampling. Self-rated health was measured by the question 'How is your health now?' The answer categories were 1 ¼ poor, 2 ¼ not very good, 3 ¼ good and 4 ¼ very good.
Subjective health complaints. Subjective health complaints (SHC) were scored using the SHC scale (Eriksen, Ihlebaek, & Ursin, 1999) , which includes 30 items that register subjective somatic and psychological complaints experienced during the past 30 days. The SHC instrument measures subjective experience, occurrence, intensity and duration of health complaints, without focusing on diagnoses (Aasland, Olff, Falkum, Schweder, & Ursin, 1997; Eriksen et al., 1999) and without reference to specific diagnostic categories. The scores range from 0 to 3 giving a total score on the measurement from 0 (excellent) to 90 (poor).
Reported illness. Reported illness was assessed using an eight-item checklist covering common physical diseases affecting older people: angina pectoris, congestive heart failure, hypertension, thyroid disease, diabetes, cancer, osteoarthritis and osteoporosis, giving a total score between zero (no disorders) and eight.
Sense of coherence. Sense of coherence was rated by the 13-item version of the SOC questionnaire (Antonovsky, 1987) and analysed according to Antonovsky's recommendations (Antonovsky, 1996) . Each question was rated on a scale from 1 (lowest) to 7 (highest) level of coping resources, giving total scores ranging from 13 (poor coping) to 91 (excellent coping). Cronbach's alpha in the present study was 0.80.
Function in activities of daily living. Function in activities of daily living (ADL) was assessed by the Barthel ADL Index (Mahoney & Barthel, 1965 ) and scored as recommended by (Wade & Collin, 1988) . The instrument includes ten basic ADL functions. The score ranges from 0 (dependent in all functions) to 20 (independent in all functions). The standardized item alpha was 0.82. Social support. Social support was assessed by the Revised Social Provisions Scale (SPS) (Cutrona, 1986; Cutrona & Russell, 1987; Cutrona, Russell, & Rose, 1986) , which contains four subscales: 'attachment', 'social integration', 'nurturance' and 'reassurance of worth'. Responses were recorded as: strongly agree, agree, disagree or strongly disagree. The sum of the complete 16-item version was used to assess the level of social support and ranged from 16 (low social support) to 64 (high social support). The standardized item alpha was 0.81.
Education. Education was recorded at three levels: elementary school (1), intermediate or vocational school (2) and grammar school, college or university training (3).
Household composition. Household composition was registered according to whether the patient lived with someone (1) or not (0).
Statistics
SPSS 12.1 for Windows (SPSS Inc. Chicago, IL, 1989 was used for data analysis. Tests of internal consistency were performed using Cronbach's alpha. Bivariate correlations were tested with Pearson's correlation coefficient and all tests were two-tailed in the listwise deletion. Means were compared using the independent samples t-test. Chi-square test was used testing differences in nominal-level variables. Multiple linear regression models were used to test the effects of independent variables on SRH. Differences in effect sizes between men and women were tested by interaction terms, one at a time, and with main effects included in the multiple regression model (UNIANOVA in a general linear model procedure). Collinearity diagnostics were performed according to recommendations in the SPSS linear regression model.
Because of the high number of significant interactions between sex and other predictors, we decided to analyse the data separately for men and women.
Ethical considerations
The study followed the guidelines for community medical research and was approved by the Regional Committee for Medical Research Ethics and The Norwegian Data Inspectorate.
Results
Descriptive statistics are presented in Table I . Selfrated health levels were higher in men than in women, but the difference was not significant. Women reported significantly more registered illnesses (RIs) than men. Nominal variables were tested with Chi-square tests, and no significant differences were found.
Bivariate correlations are presented in Table II . In both women and men, SRH was positively correlated with age and inversely correlated with SHC and the number of RIs. In men, high SRH was positively correlated with ADL and SOC, and inversely related to GHQ and education. In women, living alone was associated with high levels of SRH (Point biserial coefficient for the nominal variable).
Due to previously reported sex differences in the associations between SOC and SRH, we performed multiple linear regressions for the whole sample with two-way interaction terms involving sex and each of the other predictors, one term at a time. Significant interactions between sex and coping resources (SOC) (F ¼ 9.165; p ¼ 0.003), and sex and psychological distress (F ¼ 8.052; p ¼ 0.005) emerged (Figures 2 and 3) . Since the influence of SOC on SRH was the focus of this investigation, and since sex differences moderated the effects of SOC on the variance of SRH in this sample, further analyses were performed for women and men separately.
In order to estimate how, and to what extent, health status and coping resources influenced SRH, we performed a hierarchical regression analysis, presented in Table III . Variables were entered block-wise, according to the hypothetical model of associations between possible exogenous and intervening variables presented in Figure 1 . Since it was important to distinguish between the effects of objective health conditions and subjectively perceived health, the exogenous block was entered stepwise, as presented in Table III , models 1-3.
Exogenous variables
Age influenced the variance of SRH in both women and men; older age groups experiencing better SRH than younger. In women, living with someone influenced the SRH negatively (Table III, model 1) . All these effects, however, disappeared when subjectives perceived health related variables were later entered into the equation. (Table III, Registered illness contributed to the variance in SRH both among women and men (Table III, models 2-3) . For women this effect disappeared when SHC were entered to the equation (Figure 3,  model 4) . Among men, the influence of RI also disappeared in model 4 when the intervening variables were entered to the model, mainly due to the role of SHC.
Including SOC in the model did not influence the variance of SRH in women (Table III, model 3) . In men, however, including SOC as the last exogenous variable almost doubled the explained variance of SRH.
Intervening variables
Subjective health complaints was the only variable significantly contributing to the variance of SRH in women, when all variables were included in the model (Table III, model 4) .
In men, both GHQ and SHC influenced the variance of SRH directly, when the effect of SOC was excluded from the equation (Table III , model 5). However, when SOC was included in the model (Table III, of the 14.3% increased explained variance in SRH, solely by adding intervening variables to the model, (SOC not included), 12.7% is confounded with the underlying effect of SOC. Furthermore, among men, the intervening variables mediated the influence from RI, ( was reduced from À0.278* to À0.134) (Table III, models 3-4) . A partial mediation of SOC was also seen (Table III, models 3-4) .
The independent variables included in the analysis explained considerably more of the variance of SRH in men (adjusted R 2 ¼ 0.390) than in women (adjusted R 2 ¼ 0.198).
Collinearity diagnostics showed no collinearity between any of the variables included in the models.
Discussion
The relation between various health variables and SRH was examined in a sample of elderly women and men living in their own homes and in need of home nursing care. In particular, the influence of SOC on these associations was investigated.
The analyses were performed following a theoretical model of hypothesised associations among the variables involved (Figure 1) . Hierarchical regression analysis showed that subjectively perceived health, like SHC (in both sexes) and psychological distress (only in men), was associated directly with SRH. This was an expected outcome of hypothesis 1. Coping resources, however, associated with SRH only in men, which was not expected. Registered illness, measuring 'objective' health conditions, also associated with SRH, however this relation was mediated through the effects of subjectively perceived health in both women and men, supporting the expectations of subjectively perceived health being more pertinent than objective health-hypothesis 2. Coping resources influenced SRH indirectly through SHC and GHQ, but only in men. As a result, only parts of hypothesis 3 were supported. Sex differences moderated the effects of SOC on SRH, which was in accordance with hypothesis 4.
In the present study, we found no significant difference between men and women in the mean score for SRH. This finding is consistent with recent research indicating that sex differences in the level of SRH are smaller than previously assumed, primarily because previous studies did not control for differences in age, socioeconomic status and degree of disability (Arber & Cooper, 1999; Lahelma, Martikainen, Rahkonen, & Silventoinen, 1999; MacIntyre, Hunt, & Sweeting, 1996; McCullough & Laurenceau, 2004) . The present sample consisted of patients receiving home nursing care with comparable levels of health status and functioning. As socioeconomic difference is small in Norway, our findings support the notion that sex differences in SRH are small.
Age, sociodemographic variables and SRH
Age was positively correlated with SRH, which is in contrast to most of the previous reported findings in old-aged samples. Age-related decline in self-rating of health most often are due to age-associated multimorbidity, increased frailty or preoccupation with body sensations (see Pinquart, 2001) . On the other hand, since a positive SRH has shown to predict length of survival, the oldest of the elderly may report higher values of SRH, simply due to selective survivorship caused by their own good health (Idler, 1993) . The cross-sectional design in the present investigation makes further clarification of these possible reasons impossible. However, increasing age was associated with fewer diseases, less SHC and less GHQ in both women and men (Table II ). The positive association between age and SRH may therefore be due to sample-composition; the youngest of the patients in the home nursing unit were actually in more need of care than the eldest.
Correlations between living with someone and increased numbers of RIs and SHC were found in women but not in men. This was probably the reason why these women also reported a decrease in SRH (Table III , model 1-3). Particularly in old age, being a care-giving spouse, (most commonly a woman), may represent a considerable burden if the spouse has poor health and requires care and attendance (Pinquart & Sorensen, 2006 ) but we do not have any information in this sample that can further explain the sex differences in the association between family composition and SRH.
Health conditions and SRH
Subjective health complaints were associated with SRH in both women and men. Previous findings have demonstrated that the presence of ill health and the restrictions that this imposes on everyday life seem to be the main determinants of SRH (see Pinquart, 2001) . It is interesting to note that in our study, SHC had a stronger association with SRH than either present RI or ADL. Similar findings have been demonstrated by Schneider et al. (2004) and Kivimaki et al. (2000) . While our study showed that RI did influence SRH directly in both men and women, this effect was mediated through subjective health complaints (Table III, model 5) . This means that SHC are more crucial for the evaluation of a person's own health than the presence of RI. Subjective health complaints are common in the general population and are reported more frequently by women than by men (Ihlebaek, Eriksen, & Ursin, 2002) . The present study confirms these findings. Subjective health complaints is a symptom-oriented index of health complaints, whereas SRH is a global measure. Controlling for the influence of SHC on the variance of SRH in both women and men indicated that SHC provides information regarding which complaints influence the SRH in the elderly.
Psychological distress was associated with selfrating of health only in men. This sex difference may be explained by the fact that throughout life, men and women have different life experiences, diseases and bodily functions. Men experience more lifethreatening and fatal diseases than women and the relationship between self-rated health and mortality is stronger in men than in women (Af Sillen, Nilsson, Mansson, & Nilsson, 2005; Benjamins, Hummer, Eberstein, & Nam, 2004; Vuorisalmi, Lintonen, & Jylha, 2005) . Therefore, in men, physical complaints are more often perceived as threatening, leading to significant psychological distress (Beekman, Kriegsman, Deeg, & Vantilburg, 1995; Verbrugge, 1985) . Women, to a greater extent than men, tend to include mild diseases and non-health-related variables, such as events that happen to significant others, when judging their SRH (Baron-Epel & Kaplan, 2001; Benyamini et al., 2000; Jylha et al., 1998; Turner & Avison, 1989 ). According to our study, men's SRH is more directly connected to their own health-related variables (Benyamini et al., 2000; Gonzalez, Chapman, & Leventhal, 2002) .
Coping resources and SRH
In men, SOC were associated with SRH directly, but also seemed to act as an underlying factor that influences the relationship between other health measures and SRH. When SOC was introduced in model 4 (Table III) , the effects of SHC and GHQ disappeared, leaving SOC as the only variable associated with SRH. The sex-difference in the association between SOC and SRH was somewhat surprising and difficult to explain. In cross-sectional designs, a strong association between SOC and SRH has been frequently reported in both women and men Schneider et al., 2004; Suominen et al., 2001) and in some prospective studies SOC has been found to predict health outcome only among women . In this sample, the univariate relations between SOC and all other independent variables revealed rather equal patterns in both sexes. A difference however, emerged in the relations between SRH and SOC, and between SRH and GHQ since no relations were found in any of them in women, contrary to men. In both women and men, however, SOC and GHQ were strongly related. It thus seems that in this sample of care-dependent elderly, SOC and psychological distress are perceived rather differently in women and men and this may explain some of the sex-difference in the perception of SRH.
The study has some limitations. The refusal rate of 22% may limit the generalization of our findings but a response rate of 78% is reasonably high in this vulnerable population. Furthermore, the difference in sample size between men and women gives higher statistical power to the analyses for women than for men. The skewed sex ratio could be a reflection of the survivor effects of the fittest men into old age rather than a real gender difference.
In conclusion, the reported findings in this study indicate that men, in contrast to women, tend to convert physical illness into emotional distress. The finding that SOC influences SRH differently in men and women may also indicate underlying sex differences in the comprehension of the SOC questionnaire and that further research is needed.
